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1020000046691 - 2000/9/ 

TDEAT1- ^^S. ^l~g-^H MOCVD^-^-S. TiN^-g- ^^fe w cHH 7flA]^- 
t*. £ TDEAT ^7]^ NH 3 71^1- ^ #-g-^«H ^-^°_5L*\ <#7] 

#-§-^ ^ A^E^ofl o>2V5j 7 ]# Aj-o]] T iN-§- ^z^e], tdeat #^31^ 7]^-# 

£5]- A oM NH 3 7l^]^ -fr^ v}7} lmg/min: 20sccm ~ lmg/min: 100sccm°] *H 
'^-7} TDEAT ^714 #71 NH 3 71*111- #7l ^-g-^S ^7} 

#3 °1 0.5-3.0 Torr7> 5)3E^- -fr^H^ji, #7l 7l^-# 300-400 °CS 7>^^S.^ # 
7l 7l^r ^M] TiN«}-^ ^^Rr s-^S ^<*fl ^V^, *h*hflsj ^ 

JE. 2 

M0CVD, TDEAT, TiN, ^ 
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1020000046691 2000/9/ 

MOC VD-T i N «m {Method of forming a MOCVD-TiN thin film} 

£ 1^: *>$l*l|S.(shower head) u cH^ TiN^ f^^l-I- >i^s]-7l ^ ^ 

-£ 2^ -M- ^Al^jo]) n).s TiN^ A>-g-s]^ M>^av^li- ^ 

£ 4^ ic|-e} ^a}-<£ TiNM]-^-^ ^>s)^ o. o^gv SEM #^a> 

TiNW ^"<HH 3-2.^, 4*tf| TDEATCTetrakis Diethylamido 

Titanium)!- ^Sfl (precursor )S *r-8-«H M0CVD(Metal -Organic Chemical Vapor 
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1020000046691 2000/9/ 

Deposition)^ TiN44# ^4*fe 3W4. 

#2fl^]^ 4^4 -g-oj^-o.^ o]^ ^s] e^C sputtering) ^<L£. 

TiN 44^1: ^4£4. ^14, $2)5.7} ^7}^6\] 44 

(step coverage)^ 7>x]^ TiN 44°1 A^sq&jL t o]ofl rcfej- TiCl 4 4 NH 3 # 4-§-7l3ls 
4-§-4tt CVD 7M3&4. TiCl 4 l- CVD-TiN 44^ #4 

^^-^-ir ^44 TiCl 4 ^^7l^]]o] ^Aj- ^£rz 7 ]. 600 r o)^o] s|^o>u> <gi(ci) 

-^oi ^ TiN 44* g-g- ^ 5&4. 444, °1 4#«fl^^M4 
TiN 44* lis ^cMm 3^*>4 &4. 

6 H ^ TiN 44* *S^4^ ^ &i=. MOCVD-TiN ^4^*<H 7fl 

^5)^4. MOCVD-TiN 4~8-4*r ^*)liMr TDMATCTetrakis 

Dimethyl ami do Titanium, Ti [N(CH 3 ) 2 ]4) , TDEAT(Tetrakis Diethylamido Titanium, 
Ti[N(C 2 H5)2] 4 ), TEMAT(Tetrakis Methyl ethyl ami do Titanium, Ti [N(C 2 H 5 ) 2 ]4) 
2J4. H&I4, 4-§-*H 1€-*H ^4* 1- ^± 

(carbon) ^t*&o] 4^}( p0 rous) TiN44°l ^^^7] , o)^. ^-^-^j- 7 ] o}^. 

4 < 9 : «: 44^4^01 7 fltsl^4. 

ofl^tfl, WMm &T^3. TDMAT^ ^7)4 NH 3 7)*fl7 r 3t47fl 

<&-§-*H TiN44 4^ ^IM ^4^1 ji TiN44^ ^l^^ol xgo)^]^ 
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1020000046691 2000/9/ 
3., W4 7fl-tfs}7) 4<*H TiNM>^- ^3V^ofl N2 H2 §4^4 ^g} ^.g- 

43 #4 ^^7>^^o] ^4^U ^-^Al^-ol cf^o] olcf. £E *)- ) ^£.4 

^-fir #4^4 ^^7]- afltflS 44 nfl^-ofl TiN44* e^l- ^ 

-f<fe n 7^}7}7} ^l-tf^- Si 4. 3 7l7> 44l3^ 

4^ " = 44 7-11 44^4. 
<io>- ojofl TDEAT1- A>-g-§ ^-fojji, TDMT1 . A]-g-^ til 

n -f^ 44<>1 tg^t^ 3 ol ^ tfaja) oi 4 ^15,139,825 

SL<^^r ; 5l°l^^r 44 4tH!r(transition metal amido compound) 4^14 NH 3 7]^]§- 
°l-g-*H TiN44^8- « 0 V»H 7 fl44S4. ^34, 4 ^.*H4fe 100~400°C4 

£rJE^44 tfl7l^4 ^ #SH4 ^44 4*3£4i!r 4514 444^ ^aE^^o] 

*IH4SM: ^°J4. 

<n> ^JL, 4^"^ *)]5,672,385JL<fe TDEAT 4^*114 NH 3 4*11-1- 4-g-*H TiN44 

- #^fe 4^4 414434. zLsm-, o] 4 -f ^4 0.00075 ~ 0.1125 Torr4 nfl o. 
^ #3ljW4 -^4^4^314 ^44$^ ^o]ji ( oj ^o\)x\ ^x\# c-flojBll- ^ 

<12> ^ ^efloll^ £ lofl 44 ^ 4^1= (shower head) #4 TDEAT 

#^44 #714 NH 3 441- H>-g-7l5. AS^I TiN44# ^44^4. £ 1^- ^ 

43, TDEAT 4^*1)4 ^44 NH 3 44^ 4^(30)4 tfl^S^ 4194(30) 4^-4 
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102000004669 1 2000 /9 / 

s^fe 8)1^(20)1- ti}-§-^ ^(10)5. ^^JL, ^^(30) *Hf-°1| ^^£l^r 

Hfl7l^-(50)1- 7l^(40)^r ^^(30) ^Hl TDEAT 

#^1^ #7lSf NH 3 7]^l7> «H-*H 71^(40) TiN^o] ^>ys|£a. ^^(30) 

(source)7]- & a.^ , ^} ^^(20)^] ^-Aj-s]^ 7)^7} ^ 7]#(40H ^7] 

'^l-S-^l -gr^^l 43#<>1 ^*8*M €4. HL*h A>^^=(20)S4- 

7^(40) °1 e^*H *FNi7l nfl-g-ofl a>^^ = (20)7> Jl-^<H ^ A>^q«|l 

^-(20)^ S^^>7l7l- <H^t=K 

°l^-^> *Kr 7]^ 3)-^]] 
^^H, £ °1^^7> ^ 71^^ 4*0 fe, ^^14 ^^l^o] 

^S^HH TDEAT ^i^^ll- A>-g-SH MOCVD^-OS. TiN^^ , tiling 

^l^t 91t= TiN^ ^U^-i- *fl-^Hr c-fi 5a tj-. 

Aj-71 7)#a] ^11- ^*>7l Mj-tgo] o|joj| ttf- TiN^ ^U^, 

TDEAT ^7)9}- NH 3 7 )*lll- #*fl #-g-^HH ^^-JL5.*| # 7 j t0-g-^ 

a^eH) 0].^ 7 )^. ^ TiN c. -3-^3 f q 7] iDEAT ^^fls] 7l5j-^4 Aj- 7 ) ^ 
7]*fl£) -B-^s] al7]- lmg/min: 20sccm ~ lmg/min: 100sccm°l ^S.-^- «M -#7] TDEAT 3^ 
^7]<4 Aj- 7 ] ^ 7 ]^] # ^. 7 ) a>-g. *fla^ ;g ri| <£| °^o] 0.5 ~ 
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1020000046691 2000/9/ 
3.0 Torr7l- -frz\X\7)5L, #7] 7}^ 300-400 °C 5. 7>^^-o.S^| #7] 7)& #ofl 

<ie> o^H, # 7 ) 320~380°C^ 7>^i|Ji > #7] #-g-^*r 0.5-1.5 Torr 

^ -fr*^, >8-7l TDEAT ^Sfl^- 10~50mg/min^ 4^3. 713-5^ aj-o. 

*$v\3- tt^lL, a o i- 7 ] 7]^]- 500~3000sccm^ -SHrAS. ^7} «h§-^H]^ ^#3=1^ 

<17>' Zie] JL, #7] #-§-^H^ Zl <2}«H *U]£)i=. ^JH^m Ui ^-7] #-g- 

tao] #7] ^jh^H] sl^gfl 50-150 °C 51 ^SS. -ff*ls)^ ^Jol y^a^t)-. a^:, 

^M7l^ ^7fl^ 7>^o]3jEi7> Aj-7] TDEAT ^^flo] ^7l<4 #7] NH 3 7l 

^Itt ^ 4^ ^71 7>^o]3flE^ ^"71 %o] 

<18> ^ f -g-tiV7]^lsL^] Ar^lM- He 7)*])^ 100-1000 sccm^ #7} &&%v\3. 



51 2^r ^Al^]^ nj-s TiN^ iP^^l ^-^^^11- *3 

^^>7l ^ 7fl^£o]4. £ 2« #3^-^, «}-§-^al(110)^ ^«-^ #^Bfl# y> 

-§-^(110) ifl^Sr 7l*fl» ^A>A) 71^ ^7fl^ 7>^ol^B|(120)7> 
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102000004669 1 2000 /9 / 

$X^r. ^r-i-^tH (110)31 3^1^ IS^K 160)7} -g^sH ^jn^-yl 

(160)fe ^rSmW ?1 (170)011 3*ti -fr^^t).. 7l^(140)£r ^EKl30W 

tfl^ *|E|(BlJEAl)«ifl 3*fl 7 }<I1J ^ A^Ei(130) ^Hl ^3*1, 7 >i«?l 

^)Bl(120)^ (130)3 3 ^1^3-. 7>^all#^(i50)^- ^(110) 3 ^> 

<2i> JE. 23 ^■^■^^■^11- ol^-^H €- n cH TiN^'3 IP^^-Sr -M^r^ rq- 

•-§-4 ^4. TDEAT ^*H3 ^713- NH 3 7^11^ ^ S tf=. 7 }^<£ ^ E^ (120)1- f-^M £ 
-§^(110)3 tc^, TDEAT *1^13 ^713- NH 3 7)^ *>-§- 

<22> ol t4| , a-1^e-K130)^1 ifl^ §lBi(nl£Al)l- cl-g^ 7^(140)^: 300~400°C3 

^r£7> 3^ 7>^§>ji, no)!- 0.5 - 3.0 Torr3 ^A^. -^H^lcf. 

JL, ^i2$7l(160)# ol-g-^H ^-§-^^(110)3 50~150°C3 ^r£S *1 £ tf . «} 

^^Itt, 7l^r(140)# 320-380 °C 3 ^r£7> 3-£^- 7>^*1-JI, «V-§-^ i±l(110)# 
0.5-1.5 Torr3 ^-^S. -ff-*l *1 ?1 ^ , tf| (110)3 80~100°C3 ^£7> 

71-^mil. 

<23> 7>i<a^]E-l(120)» £43^r 7l^fl 7> «]-§-^ Hi (110)3 ^Hl ^ #7] rrfl-g. 

611 hV-§-^h1(iio)3 *M 3-¥- *>7iq- s^-f^ 43^01 ^1 ^£4. 4eH, °13- ^. 

°1 ^T-g-^Bl (110)3 3^ £r£S 7><iAl^ ^ 3Mtf. 

TDEAT ^^fl^r 10~50mg/min3 7l3M*J #-§-^(110)3. ^^}JL, NH 3 

7^1^ 500~3000sccm3 «_>-§- (110)5. -g-^4. °1 «fl , TDEAT #^13 7] 

2l-#£3- NH 



<24> 
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3 7l*flSJ -Mr^ a]7> lmg/min: 20sccm ~ lmg/min: lOOsccm °] s}^ 3H wj-^z) 

^cf. TDEAT #-^1^ ^7lsq- NH 3 7l*fl oj^oj] £#71*1)^*1 Aroji^ He 7l*fl-& 100-1000 
sccmAS «];-§- ^(1 10 H ^£ &t)-. o] nfl, Ar©m He 71^^ -R-^l 

200~500sccm<y ^-f7> ^ «}^-z] w}tK 

£ 3-8: ^ofl n}ef TiN «]-ni.o] ^olofl rr]-s ^Ht}. £ 3-g- 

^s}^, Tl4 7 ]o] 1:1 ol ^-3. TiN u3 o] ^.^i]o] 01 J1) TiN Hl.r| 

' ' ^ 4^r t^ofl ^ ^3V^ TiN^^-^ ^214^^- ^^.71 ^t_V SEM ^Af 
^l^-S^, ^^o] oT: o.35^mol^ ^ a] (aspect ratio)7> °J 7:1*1 ^^--g- ^ «Mj 

160A, ^ 130A, ^oflfe ^ 110AS] ^13. TiN^°l 

^ # ^ fl*}. nJ-eH, 7l^ ?§s§Q TiN^"^ ^11- 7l^o. 

S. 1- nfl, vfl^ofl^ *J= 81%, T^o^ ol 70% o) ^.g. ^ 

£ 5^ TDEAT ^« 30mg/minS} 7l3W^ tiV-g-^JL ^f>}JL, ^7) 

°}M 71^11- 300sccm^ -^^Ai ^^-^a^ nh 3 7 1^^ -fr^ 

^2] nflofl TiN^o] ^7^:4 ^v^ojtf. je 5# ^-2:^, NH 3 7)*fl 

3 -B-^°l 600sccm ^£7} * nfl^ ^, TDEAT 7l^£^- NH 3 7]^^ -B-#o] 

«l7f lmg/min: 20sccm ^ nfl^E] Hl^^-o] 550 M Q C m°}-5}7} S\o] ^V*) 
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1020000046691 2000/9/ 

<28> wf^- ^ £ TiN^ ^"cHH 

«HH TDEAT NH 3 7l*Hl- ^>^-^>^ MOCVD^ilS TiN^-^M- ^%%SL£.*\ ^ 

*§^*1^ *r &i=h ^1, 7V^<y^]EK 120)1- <>l-g-3H TDEAT ^7]e} NH 3 

7l7.Hl- «>•-§- *J UK 110) o]-d]'5i ^41- Dl^- ^ullSl-A]^ -"r 

<29> " -g- ^£ ^AHlofl^ ^£]*1 ~& 7]#^ AHbV vfloj)^ i^. 

^>51 7qA]-g- 7>^1 ^ofl o^fl ^ tg^o] 7}^S: ^«flsr}4. 
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1020000046691 2000/9/ 
1] 

TDEAT ^ 7 ]9\ NH 3 7]^1# ^ «]■-§-*« uH ^-%SL^ ^7] ^-g^ 

a-^e-HI oj-si-^ 7]^- A o Vcfl TiN ^. ^av^ TiN 1 ^ *§<%^*H 

#71 TDEAT 7l5f^£i4 ai-71 NH 3 -fi-^sl u l7> i mg/min ; 2 0sccm ~ 

lmg/min:iUUsccm°l -S]J£.^- 3|-a) i^EaT ^l^x-j] ^7|Sif #7j Mi 3 y\M)Mr #7) «V-g-^ 

'»1S #7l ^^WlSl <y-^ol 0.5 ~ 3.0 Torr7]- ^)X\7]JL, ^7} 7}^ 

-tf 300-400 °CS 7>^f-o.^^l #71 7]® ^Hl TiN^K-M- f^Kr ^ ^ 
TiN^Kq- ^##^. 

[3^8" 2] 

IN Si^l , #71 7}&o) 320-380 M 7><i5l^r ^ 

TiN^ 
[3^8" 3] 

*fll %H1 9X°]*], #7l H}-g-^t}l7> 0.5-1.5 Torr^l ^ -B-^l^^ ^ m^to 
S *}tt TiN^ ^"J-^. 
4] 

*fll #71 #-§-^5. Ar°iq- He 100-1000 sccmiLS *^^.vfl 

^ 3^- f^AS ^ TiN^ ^#« 0 ^. 
5] 

*fll Si^H, #7l TDEAT 3^1^ 10~50mg/min£| #7l *>-§- 
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^S\3L, ^7} NH 3 500~3000sccm^ av 7 ] mV^u^ -g-^jfe- 

^8°.S TiN ^ ^^o^. 

6] 

-Y-^l^ 7]^11- ^H^lfe *r^7}]Z] 7} + °±m7} ^lsln], T DEAT 2^1] 

^ 1^14 NH 3 7]^ ^ 4^ yj-rii^ &]-§- -f-SH ^i- 7 ] u]-g.^^oj ^ 

AA srRr TiN^Hq- 

-^7] aV-g-^o] tfo] # 7 ] IjZ^H 50~150°C^ £5.3. -fi-*13ir 3}^ s^jo £ 

^ TiN ^ 
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[£. 3] 
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